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(54) Title: SUBSTRATE FOR INFORMATION RECORDING MEDIUM, INFORMATION RECORDING MEDIUM AND 
^ PROCESS FOR PRODUCING THE SAME 

< 

^ (57) Abstract: A substrate for information recording medium comprising a glass of alkali metal oxide wherein the glass exhibits a 
transition temperature (Tg) of 620°C or higher and exhibits an elution amount of alkali metal ions per area, measured upon immer- 
O sion in water maintained at 80°C for 24 hr, of 0.2 umol/cm 2 or less. There are further provided an information recording medium 
— comprising the substrate and, superimposed thereon, an information recording layer and a process for producing the same. 
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w m m 

^k:if^^^^^ ^>^^ Tv^So it^mitx^^tisx^ mm%m^x\ s i 

02:5 0-8 5%, Al 2 O 3 :0. 5-14%, R 2 0(tcti LRteT^# V & 
1 0-3 2%, ZnO : 1-1 5%, B 2 0 3 : 1. 1-1 4%&^fr 

tf#M¥ 1-2 3 90 3 6 ^*#R0. m&W7X t LTtt, 

S i 0 2 : 6 5-8 3%, L i z O : 8-1 3%, K 2 0 : 0-7%, Mg 
O : 0. 5-5%, ZnO : 0-5%, P bO : 0 — 5%, fcfcL, MgO+Z 
25 nO+PbO : 0. 5-5%, P 2 O s : 1-4%, Al 2 O a : 0-7%, As 2 
0 3 +S b 2 0 3 : 0~2%£^., LT»L i 2 0 • 2 S i O a *§* 
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10 d){£T^# y 

MMfctt«rM"U ^ofc3^^iiO#7*i|fcM.^ (T g) &&-tZ)km^ 

(1) T/^v^mm{tm^m^9^7b^tj:^mmtmmi^mmm^i3^x. mm 

(2) Tju*y&mmim<sm#5xi>K &mj3t&t\*xs io 2% ai 2 o 3 , c 

aO, BaO*3J:OtK a OS:^tPt>«3-e«)5±IE (l) t-12^(E>4f $Bfe&j&#ffl 
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(3) 7Ar*y*mmit»**#?X#* Si0 2 , A 1 2 0 3 , CaO, BaO, 
K 2 0, MgO, SrO, T i 0 2 , Zr0 2 , Li 2 0, Na 2 0, ZnO^W 

5 ^T\Si 0 2 5 0°*07 0%^ A 1 2 0 3 1-121 CaO 2 
-2 5%, BaO 0%^O15%P;T, K 2 0 3-15%, MgO 0- 
10%, SrO 0-15%, Ti 0 2 0-1 0%, ZrO a 0-121 L 
i z O 0%^oi%*i,Na 2 0 0-8%, ZnO 0~l%^f,/i5 

io ( 5 ) mm\zit^mtm &w u 7>v% y &mm<v&r£fr#9 x&nw&\ttA>% 

^T\Si0 2 5 0%^o7 0%£tT,Al 2 0 3 l-10%,CaO 2 
-2 5%, BaO 1-15%, K 2 0 3-1 5%, MgO 0 - 3 %, S r 
O 0-15%, Ti0 2 0-1 0%, ZrO z 0 %$g 1 2 %£AT, L i z O 
0%^oi%^l, Na 2 0 1-8%, ZnO 0-1 Si 
15 0 2 , A 1 2 O 3 *5<fc0<Z r O 2 (D&n&& 7 0 M%jgt?i>3 r. 4: &mkb-i-Z± 

ie (3) ^lemow^ta^^s^, 

mmX\SiO z 5 0%g^o7 0%J^T, A 1 2 0 3 1-1 0%, CaO 1 
5-2 5%, BaO 1-15%, K 2 0 3-1 5%, MgO 0 - 3 %, S 
20 rO 0-15%, Ti0 2 0-1 0%, ZrO z 0 %$8 1 2 %J£iT, L i 2 
O 0 %U±.t^ 1 %*^, Na 2 0 1-8%, ZnO 0-1 £ 
££#^£-^±15 (3) ^IB*©««iB«fi|«cfflaaE, 

(7) TWJ&mMikV!l'£mtf7*<D!%Ml 0 0-3 0 0 o C^*5(t52p^B^ 
55^^C (a) #7 OX 1 0-V°C^JiT-fc5-tiE (1) fc^L- (6) <D\,*-ftlfr 

25 1 3i^iE^<Dif mm^mi^mmm, 

(8) r/u*y^jRBMk^^7^©ifcfi36S3. 5«T-e«>*±3a (1) fcv^L 

(7) ©v^i*K36*i*^ia*©«p*iB»«i*fflaaE. 

( 9 ) M&&3B&^<Plftttfi^ft:jg T*fc 3 r b *W<&. b-t%> ±15 ( l ) ftv^ L 

(8) OV^*id>l«jc|B«©««IB»SSEft:ffiS« % 
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< i o ) ±« ( i ) fcv^ < 9 ) <D^~rtifr i mizmm<Dmnmmm^mmm±^ 

(id mw:tt<DMme,mm<£x-hz_km do) izmm^mmmmm^ 

5 ^i^^s^^x. mibs^^±ie (i) o) ^v^-r^i^^ia 
^i#^ia^#ffisi££/8v\ Huisxat>^Miss^$r4 o o~6 o or^o 

(Dmthtcft&ZmW Lft# P>t> x 400-600 t^^^fflT'^iiimj^^Ji 

U 4 0 0-6 0 O t C?«fiilST^i^»M ! S^tToTt»-&-r, 

t!fe SriRftfr ft v Nfc fcte T>\>* y tft^ t± fc% T ^io y tem-f ~* 

15 t*^7^^feft-5£^T$>So -tI2^i.^S^fToT^S^S^LftV^c:i6 

#7xm&um (T g ) ^6 2om, »^u<(i6 5o t ci^± N 
m&irz> 0 m#7x<Dm&um<D±mfc^\,^xnmzmmtt\<^^ M900 

20 ft*D\ ^^^Sfb^^^^-^^tS^iB^Ms^^)^^, 7vu#y 

m (T g ) ^^u<ji5v^7^^k^<b-t-§^{i, ^itmoia^t i ^L<^< 
Lfttt*ufftbfti\, ^oi-Zkfefm.(DfrM&±C, ^Mi:J;oT^7 

25 srirrsg&oii-a^ ^y^te^as (Tg) ^8oowmri:^g 

^r-g-^i-S^, — ^T/i^y^ftite^T^ftV^^T'fcSo I©7;^!)^ 
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^(DmtO. 2/iWcm 2 £tT (0. 2X10^/ 
fC*A t i"5o ^l*(Bf ^^JCgflH-* «fc 5 K 70-75 "CO 

SB^e>5r*ASr2gU5|v^t>o-c*>5,, lk^T\ #7*^&&»LTv^7k 

icmmvtzT/^ v &m7tMv>&&& i cp-aes (/^tvii cp3§3£# 

ft##f££fi TVISTA AXj) Srttffl LTWfci-S. T/l^ y ^Jl7C^©a 
25 IWU *©^S^^9^^^a^^Jo^ffi«rT/^y^JR>f^-^o» 
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mz&m~?5tf7X<Dm&t&&mf&frk US i 0 2N A 1 2 0 3 . CaO, Ba 
0*5J:OfK a O«r^tft©"C*>« 0 £e>fc±fffl&&j*£ LT0£ LV^ofi, Si 
O z> A 1 2 0 3> C a O x B a O, K 2 0, Mg O, SrO, T i 0 2 „ Z r 0 2x 
L i 2 O x Na 2 (X Z n Od>€>&$ t><E>T*&<5 0 

TSi0 2N A 1 2 0 3 , CaO, Ba O *5 <fc t/K 2 O t> <D Q^Tx #7*. I 

( ) rt(clt%l:t^Lfci^©Sf4U^|ii^Tt,), Si0 2 5 0% 
j@ri>o 7 0 (fctff U 58 „ A 1 2 O 3 1-12% (fcfc U 

2 0 mm%UT) . C a O 2 - 2 5 % (fcfc* U 6 S*%^^l^O 2 1 £ft%5ftK) % 
BaO 0°»015%»T (fcfcU 5M£%j@h K a O 3 ~ 1 5 % (fc 
fc U 3 S*%jg) x Mg O 0-10% (fcfc U 12 S*%*rH) ,SrO 0 
~15% x Ti 0 2 0-101 Zr0 2 0~12% > Li 2 O 0 %U±.fr 
O 1 (fcfc U 1 fi*%*^) x N a z O 0~8lZnO 0 — 1 % (fc 

TT'fi. ^770BW^LT^7^^^ t< ^ 5o 7 0%!: 
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*fi 5 o %fia*o 7 o %£*T©lKffl-e*>o-c\ 5 8 n <t 

5 i o 2 t kh^tf7xmm<D&7£itRvi^mmm&m£>2>f&.ftb L-ct>^^ 

U I2%«t (£fc2 0M%&*g;L-C) ^Ai"-5i:, #7*<DiiiM^iii 
tt«t5Il^t/i5(DT\ ^fMl~12% (fcfcU 20M%£Jt 
10 T) b-t)W3i LV\ i^*L<H2~12%©»$)5 0 

SuteS i O a i:A 1 2 0 3 ^fl^^ra:fi5 7~7 9%<Df5ffl^$f^LV\ r<£> 

MgO % CaO N ZnO. SrO, RZfB a Ote#v ^^«?^©^SrTtf , 

c a o«^^^^fiM^fp]_L N *«tti4©fl£ttttfk^^^^:tr < mm* 

f£#"C*>5. L3>U C a OO^Ai/JS 2 %*it*f 4tO'M^j|< % 2 5%& 
20 V\ <t U < [i 3 ~ 2 0 %©®itfc5 0 

£v\fc*0%fil 5%^T (fcfcU 5ii%i) ©«£fflasff*LV\ £903: 
L<lil 4%£AT-C*>5. 
25 ^(DitiKDM g O, ZnO, S r O tt^MriSfl^ L^ttH«rj6&ftV^ttlB'?ffi 

MgO. ZnO. S r Ofi^tLfjW— o^4^#Ai-S<fc <9 t>x ^*"fo^S 
i©2tt^mt5r irT-J: <9 2&ma**£< ft-Sfctf). MgO£0~10% 
(fcfc'U 12li%*i), SrOSrO-15% (fcfcU 4. 5S*%£*Th 
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ZnO£0-l% (fztzU Hi%*«) (Dmmfc-tZvtWtiL^o 
£L<fi. SrO^O-10%, ZnO^O%T'ifc5„ 

MgO, CaO, SrO, B a O*, ZTJ-Z n 0^tf-^W*t±, H&fBtf>3g|4j K 
«k«3, 3 0%J^Ttf>f£ffltfS#£L<. i^|l<li3~30l $b^0*L 
5 < it 3 ~ 2 5 %(D^fflT^ -So 

Li 2 O x Na 2 0, K 2 0(i^7^^B#o^^Tft\ *g#P<Sr{£iii-5 i: £ 

15 fcU Hi%*i) i:i-6^>^0^ uv\ L i 2 o?riAUj:v^i^ < } : ^ 

So 

jgte£3l£i£w-t-cD-e3~l 5% (fcfcU 31i%jg) <D$m\Z-~rz><DlbW$L 
25 LV\ i^$f*L<fi4~l 3%T'fc5 0 

K 2 0, L i 2 Ojoit)tNa aO^m-^Sfi, i|fif2<D3l|ij^ J: 9 . 3-15% 
©^ffl^$f^u<, <fc >9^L<fi4~l 2%0iif$)5 0 Zr0 2 . T i 0 2 

5o 4>*<£>Z r0 2 MT i o^tf^^craw-S^ tf? *<DM!\te.hW J &m 
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T i 0 2 ^V^*©±*3b*W:Z r 0 2 «fc •JS&StfS, W:fi(D±#(ifc* Q 
<ftv^*,o<-i 0%i:i-5©^4b<,o-8%i:i-5©dsj:?)#*Lv\ 

VlW-tttfr, As 2 0 3x Sb 2 0 3N 7yftft, 4fcft4&, S0 3 ^At5^i 

^MW©*W*T2M[J|%«Tfl5«*«:B5fci:i-*. J:9#* b< tti«*%£TF 
-?*>«„ S b 2 0 3 f*A s 2 0 3 t>^±IEftfe^JU£^JJ; 5 t>JK?6«&*#flHvCV^ 

Kl) fiS b 2 O a Us 2 O 3 <D-^tf-4T-0~2a4%^ISi:"t-ScD^W* L<. 
0. l~2fiS%tfS«fct>#£L<, 0. 1 ~lM%©&HtfS LV\ 

/Bl>fcl^::fcasa£LV\, LfciSoT, Sb a O,©^**A-t-5ii:iS < t5-jg 
#*UV\ S b 2 0 3 O^^At5f^©iAi(i, ^fJT-0~2**%i:i--5 
<£>rtW*L<, 0. l~2fi*%i:i--5<0^ < t 9#*L<, 0. l~llt%t 

**5, As 2 o 3 ^s b 2 0 3 ^tf^7^fi, #7** 
(DA s 2 0 3 ^S b 2 0 3 &&te¥<DmM&mkRfcl,X^-$i 0 fcfc, 7D- 
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mWl±, S i O 2 5 0 %mt>^ 6 7 %^Tx A 1 2 O 3 2 - 1 2 % (fcfc U 
S i 0 2 <bA 1 2 0 3 <D<&nm&5 7-7 9%), CaO 3-2 0%, BaO 1 
4%^Ts MgO 0-10%, SrO 0-10% ZnO 0%(fc£iU 
5 MgO, CaO, SrO, B a O&iltfZ n O^ff-fitfS 3 — 3 0 %), L i 2 0 
0%, Na 2 0 0-5%, K20 4-1 3% (fcfcU K z O, L i 2 Ojo«t 
t>*Na 2 0<^fH;#4-l 2%), ZrO z 0 - 1 0 %*5 £ t>*T i O 2 0- 
8%Tfc5o 

10 O^^fti^cDriS, S^ffi(Dfc^^^ig^i-5±^^>^^HTV^5 0 
15 0f$)5 0 

#7* I US, ^^USi0 2l Al 2 0 3> CaO, Na 2 0, K 2 0, 
B a OfcJ:{jtZ r Oj^T/^ !)^Iifbi^7^T^§ 0 #7*1 I 

i 0 2 5 0%i^o7 0%^T (TcfcL, 5 811%^), A 1 2 0 3 1-1 
0% (fcfcU 2 011%^), CaO 2-25% (fcfc'U 6li%g^o 
25 2 11i%*i), BaO 1-15% (fcfcL, 5fiS%@), K 2 0 3-1 
5% (fctfU 3S»%^), MgO 0-3% (fc'«U Hi%*l), Sr 
O 0-15%(fcfcU 4. 511%^), Ti 0 2 0-1 0%, Zr0 2 
0%ttl 2%^T (fc«U 6fift%*g), L i 2 0 0%tooi«/o*i (fc 
L, 1 , N a 2 O 1 — 8 %, Z n O 0 — 1 % (fcfc L, 1 M% 
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S i O z , A 1 2 0 3 *5«tt>*Z rO a ©^W7 Oti%iffc 

5 B a Ott«U^38©lRl±^*4-L % »^OrpJ±^t^m^fcSOt? 1 %J^±# 

«t.«9tbm^±#^#V^cfe#Aa:(il~l 5% (fcfcU 5£*%jB) <Z>«£ffl 
3fl«»4UV> 0 i^tt<lil~i4%t'$)5 0 

Na 2 0, K 2 Otetf<7XmMm<D%i&&Tlf. t 1 1> fc, 

4 ^^^^5^i:T«b^fT^n5 0 L^U Na 2 0<bK 2 0(D^A*^f|-x* 

Sbfcl, S i 0 2 , A l 2 0 3 *5<tU«Z r O 2 <D&ftM& 7 0 #£L<te7 
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&Mmj:¥*&:wirz>tiib^ As 2 o 3x sb 2 o 3x yyitm, mm, so 

b 2 0 3 «tAs 2 0 3 (Dra^m^VN<DT% ^7^^©^#|it5±^bSb 
2 O 3 &t>VXfi A s 2 O 3 (D^A-T 5 ii:^t<^ co«A*fi S b 2 O 3 t A 
s 2 0 3 O^fiJ^ffT'0~2fi*%(D^|S^$ f ^ L < > o. l~2li%^j;^ 

*l<, o. i~imm%(D%&mtf£hiz.&&is\,\ l^u mm.^<D&w\z& 

10 ^-r^<bv>5m^^b{^ A s 2 0 3 ^co t^b^^j^^v^^V^w £^113; LV\ 
Lfc^ oTx Sb 2 0 3 <Dfr*mA-tZ>^t&£<9~mft*V\,\ Sb 2 0 3 ©^ 
^A-T^^^Afi^ ^JT'0~2ii%i:t5«*t<, 0. 1-2 
m*%i:i-S^>^cJ;'9$f*L<. o. l-ifia^^S^^ibt'^LiN, 

&ISte, ^«#>K^%«^T\ S i 0 2 5 0°*07 0%^T, Al 2 0 3 
1-9% (fc«U S i 0 2 £A 1 2 0 3 (7>-^fffl:^5 7%£JLLK CaO 3-2 
5%, BaO 1-14%, Na 2 0 1 — 5 %, K 2 0 3 — 1 5% (fcfcU 
Na 2 O^K 2 0^ff*7554-l 6%), Zr0 2 l~12%,M g O 0- 

20 3%. SrO 0-15%. ZnO 0- 1 % (fc*!U Mg O s C a O, S r 
O. BaO*3j;tfZnO<£>1^f-ftriS3~3 0%K T i 0 2 0~10%^<b&3 
M/&-e£>9, ^^^T'i^^^LV^l^fflfi, ZrO 2 ^i-10%©t)©, 
S i O a , A 1 2 0 3 *jJ;^Z r 0 2 (D&nMttf7 0. 5 MM%Sl±<D |)<DT*fc5 D 
¥flZft& LV^^Hfi. HKlft^ S i O 2 5 0 6 7 %J^T> A 1 2 

25 0 3 2-9%(fcfcU S i 0 2 <tA 1 2 0 3 <D^ff-»#5 7%J£Lb) N CaO 3 
— 20 %, BaO 1-14%. Na 2 0 1-5%, K 2 0 4 - 1 3 %, Z r 
0 2 1-10%, Ti0 2 0~8%^e>^5#M-Cfc5o 

-h|E#^0*LV>m^^ia^*3V>T, MgO. CaO, SrO, BaOfcit; 
Z nO<7)^fr4£3-2 5%ftZ>Z£frtSt>^ft& LV\ 
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#7* I I©tft5-o©0| LV>K*tlte, Si0 2 5 0°»o7 0% 
(TcfcU 5 81i%*i) s A 1 2 0 3 1-1 0% (fcfcU 2 011% 
^TK CaO 15-25% (fcfcU 1 3fi%i^2 Hi%*i), B 
aO 1-1 5% (fcffU 5fi*%@) x K 2 0 3-1 5% (fcfcU 311% 
ilSKMgO 0-3%(fc*:U Hi%*iKSrO 0-15%(fcfcU 
4. 5M%;*c^) x Ti0 2 0~10% N ZrO z 0 %j@ 1 2 °MT (fcfc 
U 6fi*%@). Li 2 0 0%^oio/ 0 *i(fcf;U 
Na 2 0 1-8%, ZnO 0-1% (fcfcU Hi%*i) frbKZtf? 
^T*$>5o SiO z . A 1 2 0 3 *5J;t>*Z r 0 2 ^ff-4 N CaOO^IWlt 
#7*1 I^l(D^LV^^il^CT-fc5 0 C a 0^rft<£>TPg£*£ < -t" 
S-^J;^ S iO z> A 1 2 0 3 *5<fctfZ r 0 2 Oi^*£ 7 0 %^T^ LTfc 

^^^>^f ^ * &mmzj&M-r % <d \m\z.m. l x v n 3 0 # ^ * ^ e>««^^ 

#/8S1g<t LT$f^ Ll>*MB««H£i-fcfc>*, 1 0 0 — 3 0 O'Ctos*** 

^70x1 0- 7 / < C^Jli:V^5#^4?:^ii^'5r<^75W*b<, 
80X1 0~ 7 /'X:^i: < tVN9^%^{i^?,r<i:^ < tt)»*LV\ ttWftft 
K3«fc«C (a) ©±Kf4, ii^l 2 0X1 0- 7 /tgSt'fe5 o 

$bfCitfi^ 3 . 5^T^t>O^0^LV\ tkfi3. 5J£rF<Z>£&£fflV^r 
ir^i t)^<DlHlte^F<o hM&mfctZZ ttfX%Z e It* 3. 2£TFri*J;9 
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iift^t£iRj±<£>®a>p> N tffiiss^ i 2 o o t^Ttfcs r t f t < , 

l 0 5 0T>&.T-?foZ>Zb&3: tv>„ 

te, 5 7 0 o CT*2^^Lyc^Oft^^U 5kg f /mm 2 :£UiT**>S 1> 
<^W*b<. 17kg f /mm^it'fcSt^U^f L<, 20kg f 

25 fSg&£M/£fsmi: U 5 7 0°CT' 2 ^^D^i, ^ftT9, 

nt^xii, mutf7x&m<DMmk^mkm<Dmmm* f b N sfrfe-ft^-fb 

<Dmf%nm*i Tk^tzkf*. (fT-fb)/fb©ftJ«0. 5to*>5t© 
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^$f^U<. 0. 5 2&>±X*>ZZ. b&£ LV\ 

"TfE^-t-S^V^iL&^b, (fT-f b) /f b<£>{j!£9.£AT^i-5 * ktf£ 

«9»*Lv\ (fT-f b) /i bvm&mmm-tT'hzt^owfe^ m? 
&m f b tit^mmiz 570 °ct- 2 b^w^ l^s^* if f 5 7 0 
10 (f 5 70-f b) /f b^it^mu ^<Dm*mmmmmu±.^tj:^ 

X^^^bi:mmir^-b^^^xn^XhX^\ (fT-fb)/fb© 
fl£/^^«*TT*&5 b v> 5*U^{i x fttfSiHg f b bit^mtWc 5 7 o°C^ 2 
^P B W^Ufc£«(D*(f3^ f 5 7 0 SrSiJ^LT ( f 5 7 0 - f b) /f bOffi 

15 oTfciV\ 

Sfefc, 2 O^C^fcttSft^Sf 2 Ote**U (f 20-f b) /f b©I 

^lfiti-efcsrt^K, i. 2J^_bxfes^<b^i^$f*Lv\ 

^7^<b Lx<t yn^&m&t:tt^i-zbbwz&v&mM¥mk*-zimK-t- 

Z>b^om>&frh, (f 20-f b) /f b^it^Si^T^-rsr b&£ <9&& 
20 LV\ 

f&l-Ztf^XtfmfrbteZ 4 OmmX 1 OmmX 1 mm©JWRRfft(B|.*fflV\ 3 
0 mm:*^>\ MmiM&O . 5 mm/#<£> 3 /MtfKftf:: J: 9 ±H20W3ftg£r&iJ 
^i"<5„ &*5 % -tfE^^^K^fi^ffi (4 OmmX 1 mmCOMt 1 OmmX 1 m 
25 m<^ffiO-^ff-4S) &T>*£^® (4 0mmX10mmCil2S) tmmZftfz 

h<DXhz> 0 i®m<Dmm&%:tmmb-tz>z.b&m-£L,<^ ^s^iit,^ 
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(Dtfy*m&m.m (Tg) t6 2 0UU »f L<lt6 5 0t^±, <fc9£f£ 
L<I16 8 0^±, $f>l^t<ii700mt'fc5„ 

f>ft5 0 :©*ftli7/^ y^W*^*!)-C^^VN^7^.{^bTtW^JT'fcS 0 

*f4T i 0 2 ^(^-f--5 0 &:fb\ miS^7^<!: 1X11 #7* I d&^TT i 0 2 
ott, Lfc v^t ©t'fc o X h <fc V ^ 0 
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00GB i t/ (2. 5cm) 2 J: t> EifB»«£ (^JMlTB i t/ 
(2. 5 cm) 2<Z>«^fB«jKfrSrig«i-Sii*S0li^tL5i 4rfcfc5 0 

S b 2 0 3 *fc»iA s 2 0 3 £^tf#7*g^£fE$H-<5k:«:, hM<£>3S* 

<> © -C *> S o <DiJ?* m& &m V > T J&fC-r -< ^ ^ ^ 4f ©If #15^^ $rf£M 
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-rzia*. #7xm&<D±\zmk. thi, mim. &mm. mmmtez&mv 
ntf«tv\ m&m mmmm) tLx^mm^tif^tK n*.^ co- 

Cr^ Co-Cr-Pt|, Co-Ni-Cr|, Co-Ni-Pt^ Co 
-Ni-Cr-Pt|, WCo-C r -T a ^*^©«tt»W* U\ Ti& 

HT-feS, ^«WOlMefii|M£K»^f7^lS»tU (Tg) i56 5 0t£l 
M t Z «£ o T ft A, P> (Jg ^ £ *l § t (D T* fit ft V \ 

^J6#i i~i6 &mfctfcM i 

nt ITS i 0 2> A 1 2 <D 3 . A 1 (OH) 3X MgC\ Mg(OH) 2x MgC0 3 . 
CaC0 3 , SrC0 3> BaC0 3 . ZnO. Li 2 C0 3 . Na 2 C0 3x K 2 C 
0 3 . T i 0 2x Z r 0 2 tj:X&m^X3 0 0-1 5 0 0 g#*U +^»C«-frL 
ti^yftrtU wft£re&J#iafcA*L % 1 4 0 0-1 60 0t©ltT^ 
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5 r<P<I;5KLT#fc*Wt;*f7*&, 40x20x1 5mm, 5 0X2 Omm. 
30X3 0X2mmldDILT, #«lttM©MI:flL, TlE^f^ 

4:*tt««*Sr*i-*3^-f 0 *i~*3fc»|ft© 

10 ^ 4 ~ 6 fc^i". 

15 (i) #7*%mi&m (T g ) 

5 mm <t> X 2 0mm©» o ^T, y # ^ *±$^>ff^^##n£S (TMA 8 
14 0) S^fflV^T+4 0 C/^#?fiJiST♦M^b7t 0 fc*$, fiJpWiUTliS 
i 0 2 £^fc 0 Jfejb\ ^f7^^ia«f±, tf7X<Dftim& 1013. 3dPa 

• s kti:z>mmiz.nmirz 0 

20 (2) 

ioo~3o ox>\z*sv&smmmmmm&imv, x^xm&mMvmjz 

4 0X 2 0X 1 5mm©^4CoV^, T/U^r^ <£ 9 Wfe bfc D 

25 (4) -\r^^^ 

4 0X 2 0 X 1 5mm©^|:oV^, «W»[fe^«t 9 SflfcLfc. 

(5) 

j -^mcxm^&mftt&mLtc 30x30x2 mmo^^ x ^#>^fe 
ftztitctfv zfn euisM®mz*ti,mtom*x&m<Dxmz'&^xmj£vit 0 

30 
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mi 







n mi m 






1 


2 


J 


A 


C 


6 




Si0 2 


50 


50 




OU 




64 




A1 2 0 3 


10 


10 


10 




< 


3 




(Si0 2 + A1 2 0 3 ) 


(60) 




\ OKJ ) 




(60) 


(67) 




MgO 


5 




10 






3 




CaO 


20 


20 


in 


1U 


15 


15 




SrO 




5 




•3 

•3 




3 


•7 


BaO 


5 


5 


10 




c 

J 


5 


m 


ZnO 
















(RO) 


(30^ 








(26) 


(26) 


% 


Li 2 0 
















Na 2 0 


— 


— 


— 


— 





_ 




K 2 0 


5 


5 


5 


7 


7 


7 




(R'aO) 


(5) 


(5) 


(5) 


(7) 


(7) 


(7) 




Zr0 2 










7 






Ti0 2 


< 


D 




7 










100 


100 


100 


100 


100 


100 






709 


714 


690 


683 


735 


665 




[ioo-3oo°C](xio- 7 /t:) 


82.9 


82.8 


80.8 


80.6 


86.0 


88.5 


14 


it fi 


2.88 


2.98 


3.02 


2.84 


3.03 


2.80 


-V^i/^ (GPa) 


85.2 


84.0 


83.7 


76.8 


86.5 


75.0 




(wWcm 2 ) 


0.032 


0.029 


0.08 


0.021 


0.015 


0.115 



5 RO = MgO + CaO + SrO + BaO + ZnO 

R' 2 0 = Li 2 0 + Na 2 0 + K 2 0 
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m.2 







n m m 






7 


8 


9 


10 


11 


12 




Sl0 2 


60 


60 


50 


57 


57 


57 




AI2O3 


5 


5 


! 12 


5 


5 


5 




(Sl02+ AI2O3) 


(65) 


(65) 


(62) 


(62) 


(62) 


(62) 




MgO 


3 


3 


5 


3 


3 


3 




CaO 


15 


15 


13 


15 


13 


13 




SrO 


— 


3 


5 


3 


3 


— 


■7 


BaO 


5 


5 


5 


5 


5 


8 


m 


ZnO 


— 


— 


— 


— 


— 


— 


? 


(RO) 


(23) 


(26) 


(28) 


(26) 


(24) 


(24) 


% 


Li 2 0 


— 


— 


— 


— 


— 


— 




Na 2 0 









— 


— 


— 




K 2 0 


y 


9 


10 


7 


9 


9 




(R2O) 


( 9 ) 


(9) 


(10) 


(7) 


(9) 


(9) 




Zr0 2 








5 


5 


5 




Ti0 2 


3 


— 


— 










£■ fr 


100 


100 


100 


100 


100 


100 






669 


662 


687 


727 


714 


708 




[ioo-3oot:](xio-Vc) 


90.7 


96.5 


94.9 


88.0 


87.6 


89.7 




tt m 


2.77 


2.81 


2.86 


2.97 


2.94 


2.99 


-Y^-sf^. (GPa) 


75.1 


74.7 


78.7 


83.5 


81.4 


80.9 




(/zWcm 2 ) 


0.021 


0.065 


0.041 


0.018 


0.014 


0.013 



5 RO = MgO + CaO + SrO + BaO + ZnO 

R 2 0 = Li 2 0 + Na 2 0 + K 2 0 
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^3 







n m m 


itmm 






13 


14 


15 


16 


1 




Si0 2 


57 


58 


58 


58 


73 




A1 2 0 3 


5 


5 


7 


5 


0.6 




(Si0 2 + A1 2 0 3 ) 


(62) 


(63) 


(65) 


(63) 


73.6 




MgO 


1 


1 


— 









CaO 


15 


15 


12 


12 


7 


•7 
IfS. 


SrO 


— 


— 


— 


— 




BaO 


8 


8 


8 


8 




fife 


ZnO 


— 


— 


— 


— 


2 


■=E- 

Jv/ 

% 


(RO) 


(24) 


(24) 


(20) 


(20) 




Li 2 0 





_ 










Na 2 0 










9 






9 


8 


10 


10 


9 




(R' 2 0) 


(9) 


(8) 


(10) 


(10) 






Zr0 2 


5 


5 


5 


7 






Ti0 2 






— 










100 


100 


100 


100 








715 


716 


716 


745 


554 


$9 
tt 


[100-300 < C](xl0 7 /'C) 


90.0 


86.7 


87.9 


84.4 




it m 


3.00 


2.99 


2.95 


3.01 


2.6 


■Y^?^ (GPa) 


80.8 


80.9 


78.6 


81.0 


79 




(//Won 2 ) 


0.014 


0.014 


0.021 


0.017 


>0.2 



RO = MgO + CaO + SrO + BaO + ZnO 
5 R' 2 0 = Li 2 0 + Na 2 0 + K 2 0 
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^4 







Hi 








1 


2 




A 




6 




Si0 2 


43.02 


41.15 


40 65 


50 

JU.Oj 


A A Q 1 
44. 0 1 


JO. 14 




A1 2 0 3 


14.60 


13.97 


13 80 


7 1Q 


£ Q1 


<\A1 




(Si0 2 + A1 2 0 3 ) 


(57.62) 


(55.12) 


(54 45^ 


(5R 07^ 


f^l *7">\ 


(60.61) 




MgO 


2.88 




5 45 


1 70 


1 

1.04 


1.76 




CaO 


16.06 


15.37 


7 59 


7 01 


11.41 


12.28 


7 


SrO 




7.09 




4 ^R 

H.JO 


A 0 1 


A C>1 

4.^4 


BaO 


10.97 


10.50 


20 74 


10 R1 


in ^0 

1U. J7 


11 10 
11. iy 




ZnO 














2 


(RO) 


(29.91) 


(32.96) 


(33.78) 


(24.80) 


(27.65) 


(29.77) 




Li 2 0 














% 


Na 2 0 
















K 2 0 


6.74 


6.45 


6.37 


9.30 


8.94 


9.62 | 




(R 2 0) 


(6.74) 


(6.45) 


(6.37) 


(9.30) 


(8.94) 


(9.62)_ 




Ti0 2 


5.72 


5.47 


5.40 


7.88 








Zr0 2 










11.69 






^m- ; 


100 


100 


100 


100 


100 


100 



5 









mi 






7 


8 


9 


10 


11 


12 




Si0 2 


52.01 


51.48 


40.69 


47.24 


46.60 


45.90 




A1 2 0 3 


7.36 


7.28 


16.57 


7.03 


7.00 


6.80 




(Si0 2 +Al 2 0 3 ) 


(59.38) 


(58.77) 


(57.25) 


(54.28) 


(53.80) 


(52.60) 




MgO 


1.74 


1.73 


2.73 


1.67 


1.70 


1.60 




CaO 


12.14 


12.02 


9.87 


11.61 


10.0 


9.80 




SrO 




4.44 


7.01 


4.29 


4.20 




m 


BaO 


11.06 


10.94 


10.38 


10.57 


10.50 


16.40 


ZnO 
















(RO) 


(24.94) 


(29.13) 


(29.99) 


(28.14) 


(26.40) 


(27.80) 


m 

A 


Li 2 0 














% 


Na 2 0 
















K 2 0 


12.23 


12.11 


12.75 


9.09 


11.60 


11.30 




(R' 2 0) 


(12.23) 


(12.11) 


(12.75) 


(9.09) 


(11.60) 


(1130) 




Ti0 2 


3.46 














Zr0 2 








8.50 


8.40 


8.20 






100 


100 


100 


100 


100 


100 
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^6 















13 


14 


15 


16 




Si0 2 


45.70 


46.70 


45.60 


45.40 


68.44 




A 1 

! A1 2 0 3 


6.80 


6.80 


9.30 


6.60 


0.95 




(S1O2+ Al 2 O0 


52.40 


53.40 


54.80 


51.90 


69.40 i 




JYLgvJ 


0.50 


0.50 


- 


- 


- 


•ft 


CaO 


11.20 


11.30 


8.80 


8.70 


6.13 


s 


SrO 


- 


- 


- 


- 


- 


m 


BaO 


16.30 


16.40 


16.00 


15.90 


- 


- Iv 

#t 


ZnO 










2.54 








Zo.ZU 


^ A OA 

24.80 


24.60 


8.67 


J§1. 


Li 2 0 












% 


Na 2 0 










8.71 




K 2 0 


11.30 


10.10 


12.30 


12.20 


13.23 




(R2O) 


11.30 


10.10 


12.30 


12.20 


21.94 




Ti0 2 














Zr0 2 


8.20 


8.20 


8.00 


11.20 








100 


100 


100 


100 





5 6 5 0°CJ^±ii«< > 10 0- 3 0 OtlCjottS^^ii^S 0X10 
7 2 G P a Wiiri^V^pigiJti^S^fj^xv^-S,, 
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ftfr&<D&#7Xm&<D±&m<D*>bmWi%®.tSRateO. 1-0. 6nmt'fc 
5 fc:fe\ ^7^Si©WM$ Ra(j:> JK?-IRtfjfffRtt (A FM) \zxW 

L^^f^ xmm*m\,^xmw&®tt(DM$*.7* * * ? ufc G 

tmm&m. &.&&mAvmmmm zmmzmm Ltz^mmv 2oo^y© 
io mm.m&ttomfs.T* * ? trim ufc 0 mssLmsmz 4 o o - e 

o o^&^xmmm&m^tztK ^-rtKDmmhtf^xm&mm erg) ^ 6 

17-27 

fctetf^* I I (JltSSt5S7~9}OTtllteWl 7-2 7<DM5xtmt>tl 
20 <5«£5fC, BaUmatS i0 2 , Al 2 0 3 , Al(OH) 3 , CaC0 3 . Ba 
C0 3 . Na 2 C0 3 , K 2 C0 3> T i 0 2 , Z r O a /jiif *fflV^^7^W^Sr 3 
0 0-1 500 g#*U +^tii^LTi^s/ft^L, £*U£r 
A*K 1400-160 0X:<D®MX&m>m 3 -8B#P^# 7 *<DmM& ft ofc, 
^7^W5r4 0X40X2 OmmA-^yMClL, # 7 *<Z)if£;f£ 

b 2 O 3 Sr^fijT-0. 5lt 0 «PLfc^7^^tfc 0 S b 2 O 3 £^;fjn Lfc# 
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i 5 Utibtlfe^y^ W©^f7^^m atKjjSu 3 0-3 0 0 

t^fcrt i o o~3 o owz&tt &¥&mmm&& s its, 

10 fc, ^7~^9^|5mLfc^^^#^mb^HWJl 7~2 7©^f7^ 

(6) mvt& 

MsSMM 1 1^ * & 5 mm 0X20 mmO?f0^^PX U V tft %±M<Vf& 

20 fi^ft^^S (TMA8 14 0) &JSV*T+ 4°C/^#^ST®J^L^ 0 
*>\ SUPS**** LtliS i 0 2 &fflv>7c„ 

(7) pMte* % TKry^it 

BUfS^3fS|-<t|^C^f7^^4 0X 20X 1 5mmOit©iIU Jg^&^J; 
25 (8) JtSMW 

(9) ?£fB*&g 

KM^f7^$r^f+^e^^^An, 1 5 0 OtT-T^-C^Sfe^-fr. ^r<£>^ 
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do) mf&m 

4 0X10Xlmm©ii»IU S^ffi (4 OmmX lmm®2|) 
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^7 







17 


MMM 18 


mmm 19 


HifeM 20 


Mti&ffl 21 




Si0 2 


63.0 


63.0 


63.0 


63.0 


63 0 




A1 2 0 3 


4.0 


4.0 


4.0 


4.0 


4.0 


—7 

s 


CaO 


13.0 


13.0 


13.0 


13.0 


13.0 


BaO 


3.0 


3.0 


3.0 


3.0 


3.0 


m. 
0m 


CaO+BaO 


16.0 


16.0 


16.0 


16.0 


16.0 


Na 2 0 


4.0 


4.0 


4.0 


4.0 


4.0 


? 


K 2 0 


5.0 


5.0 


5.0 


5.0 


5.0 


% 


Na 2 CH- K 2 0 


9.0 


i 9.0 


9.0 


9.0 


9.0 




Ti0 2 


4.0 


4.0 


4.0 


4.0 


4.0 




ZK) 2 


4.0 


4.0 


4.0 


4.0 


4.0 




a pi 


100 


100 


100 


100 


ion 




669 


669 


669 


669 


669 


mtk& pc] 


746 


746 


746 


746 


746 


t>v* v mmm 

[tif is/cm 2 ] 


0.015 


0.014 


0.015 


0.018 


0.020 


30-300 °C {cfcttS 


79.5 


79.5 


79.5 


79 5 




100-300 °c ictan 
[xktV 1 ] 


83.3 


83.3 


83.3 


83.3 




itm 


2.79 


2.79 


2.79 


2.79 


2.79 


■Yi/fm [GPal 


82.7 


82.7 


82.7 


82.7 


82 7 


PMtt* [GPal 


33.4 


33.4 


33.4 


33.4 


33.4 


#T y ^tt 


U.24 


0.24 


0.24 


0.24 


0.24 


[xl0 6 Nm/kg] 


29 6 


29 6 






29.6 




1050 J^T 


1050 


1050 


1050 J£*T 


1050 JWT 




400 


420 


/ISO 


4 /U 


f Art 






3 


3 


3 


3 


3 




fls^aiwbi»f b 


12.0 


12.0 


12.0 


12.0 


12.0 


ft 

if 




28.4 


30.7 


37.2 


40.9 


45.3 


* 


5 7 0tt2l| 


18.6 


22.3 


24.5 


25.9 


31.1 


f 

K» 


(f 670-f b)/f b 


0.550 


0.858 


1.04 


1.16 


1.59 




(f 20-f bVf b 


1.37 


1.56 


2.10 


2.41 


2.78 
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8 









mmm 23 


nmm 24 


mmm 25 




Si0 2 


63 


63 


64 


65 


is 

•y 


A1 2 0 3 


4 


5 


5 


5 


CaO 


13 


12 


13 


12 


BaO 


3 


3 


3 


4 


m 


CaO+BaO 


16 


15 


16 


16 




Na 2 0 


5 


5 


5 


4 


? 


K 2 0 


5 


5 


5 


6 


% 


Na 2 0+ K 2 0 


10 


10 


10 


10 




Ti0 2 


3 


3 


1 






Zr0 2 


4 


4 


4 


4 




a rT 


100 


100 


100 


100 




653 


660 


661 


661 


mtK& [°c] 


734 


737 


739 


743 




0.025 


0.014 


0.010 


0.010 


30-300 °C {c&ttS 

rxio^K' 1 ! 


84 


83 


79 


78 


100-300 °C ^&lf 
[xl(T 7 K _, l 


87 


86 


83 


82 




2.78 


2.78 


2.76 


2.77 


irv^ [GPal 


82.3 


82.3 


81.5 


79.9 


E'Jte^ [GPa] 


33.2 


82.2 


33 


32.3 




0.2 


0.237 


0 24 




lt#tt* 

[xl0 6 Nm/kg] 


29.6 


29.6 


29.6 


28.8 




1050 


1050 SIT 


1050 etr 


1050 £IT 




420 


420 


420 


420 






3 


3 


3 


3 




fc^&telft f „ 


11.0 


11.0 


12 0 


13 ft 

1J.V 


If 




32.0 


33.2 


29.5 


30.1 


ft 


5 7 0 'C'C 2 B£ 


16.5 


19.3 


20.1 


21.0 




(f 670-f bVf b 


0.50 


0.75 


0.67 


0.62 




(f 20-f bVf b 


1.9 


2.02 


1.46 


1.32 
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ft Ail 








27 




Si0 2 


£%7 ft 


/to « 




AloOq 




3.0 




MgO 




0.5 


CaO 


ion 

lO.U 


in n 

18.0 


m. 

EX, 


BaO 


^ O 

J. V 


3.0 






21.5 




Na 2 0 




I 4.0 




K 2 0 




5.0 


% 


Na 2 0+ K 2 0 


9.0 


9.0 
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